INTRODUCTION
Visceral leishmaniasis (VL), a potentially fatal parasitic zoonosis, is a frequently occurring disease in the Indian subcontinent, East Africa, and South America 1 . In Brazil, VL is caused by Leishmania infantum (syn. L. chagasi). Fatal if untreated, VL has a wide clinical spectrum of signs and symptoms. These can be moderate to severe and are often characterized by fever, pallor, and hepatosplenomegaly, sometimes including diarrhea and/or nonproductive cough, features that are often shared with other infectious processes 2 , including human immunodeficiency virus (HIV), malaria, diarrhea caused by other etiologies, hepatitis, and other causes.
Visceral leishmaniasis is transmitted by infected female sandflies, particularly Lutzomyia longipalpis, dipterous insects of the family Psychodidae 3 . In a localized outbreak of the disease in the county of Corumbá, State of Mato Grosso do Sul (MS), L. cruzi was identified as the main vector species 4 . Visceral leishmaniasis diagnosis has been largely based on microscopic examination of thin smears of bone marrow, although serological and molecular methods constitute less invasive alternatives currently in use. 1 A number of factors facilitate VL transmission. Poor housing and sanitation, often resulting from fast, unplanned population growth, particularly in developing countries, provide a favorable environment for transmission of infectious and parasitic diseases 
Major Article
Mato Grosso do Sul, in southwestern Brazil, has recently undergone environmental changes such as the construction of a gas pipeline and the destruction of cerrado vegetation that may have played a role in the spread of vectors. In Campo Grande, the state capital, the laying down of avenues bordering water courses and the clearing of native vegetation to make way for low-income housing developments have had a major impact on the environment. The high ratio of L. longipalpis occurrence relative to other phlebotomine species in areas of human and canine leishmaniasis cases reflects the insect's role as a VL vector in the Brazil 6 . (Table 1) . Cases were diagnosed and reported in every month during the study period, with higher rates observed from September to March. September had the highest rate, which was 10.8% throughout the period of the study.
A significantly higher number of cases were reported in males (p < 0.0001) than in females. The higher rates observed among males were associated with age (p < 0.0001), which increased in individuals aged 40 years and older (Table 2) .
Over a third of cases occurred in patients younger than 10 years of age. Slightly less than half of the patients were under 20 years of age (Table 2) . Although the number of reported cases differed significantly (p < 0.0001) between age groups, an increase or reduction in the proportion of individuals in extreme age ranges was not observed. . In all districts of each urban region, sandflies were collected using 2 traps per household (1 indoors, 1 outdoors). For 3 consecutive nights, the traps were installed at dusk and collected in the morning. Household selection took into account the presence of plants (trees and shrubs), accumulated organic matter, and domestic animals (dogs and chickens)-elements suggestive of vector presence.
Descriptive statistical analysis was performed, and frequencies were calculated for the variables. The statistical significance of the association between variables was determined using the chi-squared test, considering a type I error probability of 1% (α = 0.01) 9 .
Ethical considerations
The study was approved by the Research Ethics Committee of the Universidade Federal de Mato Grosso do Sul (permit 1212, obtained on June 27, 2008).
The overall fatality rate was 7.4% during the study period, where the referred rate for males is 8,9%, and for females is 4,5%, with higher values among patients aged 60 years and older (Table 2) .
In most cases (730/951 or 76.8%), diagnosis was based on parasitological examination, with 79. (Table 3) . Drastic environmental changes caused by human activity have led some phlebotomine species to occupy urban habitats 10 . The literature reports the spread and urbanization of the VL vector, a process that has transformed several highly populated Brazilian centers into endemic areas for the disease. These centers include Santarém, Pará (PA), Corumbá, MS, Teresina, Piauí (PI), Natal, Rio Grande do Norte (RN), São Luis, Maranhão (MA), Fortaleza, Ceará (CE), Camaçari, Bahia (BA), and Belo Horizonte, Minas Gerais (MG) [11] [12] [13] [14] [15] [16] . With cases of VL occurring in all urban regions of Campo Grande since 2002, the disease can be considered endemic in the city. Anhanduizinho and Lagoa, the city's southwestern urban regions, have higher population densities and larger expanses of vegetation, favorable factors for the breeding of sandflies in addition to higher concentrations of dogs, the principal urban reservoirs of L. chagasi . In the present investigation, larger numbers of seropositive dogs and greater proportions of households harboring sandflies were found in both regions, placing its residents at increased risk of contracting VL.
Although sandflies can be found virtually year round, entomological surveys have revealed higher vector densities during the months with higher temperatures and higher rainfall rates 18, 19 . Vector density varies from region to region, depending on environmental factors and control measures.
The risk of transmission is highest from December to April, the wet period associated with an increased sandfly population 6, 20 . Weather data for Campo Grande from 2002-2009 are typical of a tropical climate, with temperatures and rainfall rates favorable for the development of the VL vector 8 . Variation in incubation time, time elapsed from onset of symptoms to diagnosis, and records with incomplete or missing information regarding the estimated date of infection are some factors that, in conjunction, preclude deeper analysis of the monthly distribution of reported cases. Moreover, the month in which a case is reported does not necessarily correspond to the month of infection.
As a response to the increasing incidence of AVL, public health agents intervened in the regions with the most cases (Anhanduizinho, Lagoa, and Imbirussu) by using chemical control of vector insects, eliminating animal reservoirs, and implementing environmental management following the Health Ministry recommendations 2 . These initiatives could have contributed to stabilizing or quickly reducing the number of cases reported from 2007-2009 in the cited areas.
Higher VL incidence in males, also observed in other studies [21] [22] [23] , may be indicative of higher exposure to risk-associated environments (while not ruling out the possibility of differences between genders in defense mechanisms against VL). This fact lends support to the hypothesis that infection is not limited to the household setting, as males and females are similarly distributed across urban regions.
Studies conducted in Três Lagoas, MS 21 , Brasília, Federal District 24 , and Várzea Grande, Mato Grosso 25 reported a higher incidence of AVL in patients younger than 5 years, a feature possibly related to increased susceptibility to infection at an early age, when long-term immunity is developing 21, [24] [25] [26] . This finding, also mirrored by the present study, is indicative of a transition from an epidemic to an endemic pattern of transmission.
Direct examination for parasites was also the method most often employed to confirm diagnosis in cases occurring in Recife, Pernambuco 27 and Três Lagoas, MS. 21 Reasons for the limited use of ELISA for human diagnosis include difficulties in standardization and constraints in sensitivity, specificity, availability, and cost 27 
.
The symptoms exhibited by patients in the present investigation have also been reported in other studies conducted in Brazil 21, [28] [29] [30] . VL is the clinical form of leishmaniasis most associated with HIVinfected individuals. VL versus HIV co-infection, currently viewed as an emerging disease in several regions of the world, is spreading to Brazil [31] [32] [33] . Death rates higher than those observed in the present study have been found in Natal, RN (9%) 34 and in the City of São Paulo (9.3%) 30 . Early diagnosis and treatment are required if morbidity and mortality from VL are to be reduced, as early-treated patients are clinically cured in 98% of cases, 34 while the fatality rate is near 95% in untreated cases 35 .
There is no tendency toward either increase or reduction in VL incidence as the age of individuals increase.
VL occurred predominantly in males in all age ranges.
The higher incidence of leishmaniasis in men is elevated in the group aged 40 years or above. Fever, splenomegaly, hepatomegaly, weakness, and weight loss are frequent clinical signs in VL patients.
